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Silica Supported Catalyst 
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Carbon Supported Catalyst 
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0.10.8:0.1 ICkf Re Zn/C 
0.k0.8:0.1RhNO3 Mo Cu/Ti 
0. 1:0.8:0. lPtNH3 Re Cu/Ti 
0.45K).45K).lPtNO3 Mo Cu/C 
0.45:0.1:0.45 PtN03 Mo Cu/C 
0.45:0.1:0.45 RhNH4 Mo Cu/Ti 
0.45:0.45:0.1IrNH4 Re Zn/C 
0.33K).33K).33 IrNH4 Re Zn/C 
0.1:0.8:0.IIrNH4ReZn/C 
0.45:0.1:0,45 PtN03 Re Cu/Ti 
0.33:0.33 ^>.33 RhNH4 Mo Cu/Ti 
0.1:0.1:0.8 RhN03 Mo Cu/Ti 
0.33:0.33:0.33 PtNH3 Mo Cu/C 
0.330.33:033 PtNH3 Re Cu/Ti 
0.W),45O.45 IrNH4 Re Zn/C 
0.1:0.45:0.45 FeCttrate Re h/Ti 
0.1:0.45:0.45 PtNH3 Re fri/Ti 
0.45O.W.45 PtN03 Re h/Ti 
0.45:0.45:0.1 PtNH3 Mo Cu/C 
O.8:0.1:0.1PtNH3 Re Cu/Ti 
O.W).t0.8 PtNH3 Mo Cu/C 
0.33 0.33 0.33 PtN03 Mo Cu/C 
0.10.10.8 PtN03 Re Cu/Ti 
0.1O.45O.45 RhN03 Mo Cu/Ti 
0.1O.45O.45 RhNH4 Mo Cu/Ti 
0.10.1:0.8 RhNH4 Mo Cu/Ti 
0.lO.8O.IRhNH4 Mo Cu/Ti 
0.1O.lO.8PtNO3ReIn/Ti 
0.1O.4SO.4S PtN03 Mo Cu/C 
0.1O.IO.8 PtN03 Mo Cu/C 
0.10.8:0.1 PtN03 Mo Cu/C 
0.33O.33O.33 PtNH3 Re In/Ti 
0.45:0.10.45 PtNH3 Re h/Ti 
O.lO.tO.8 PtNH3 Re fti/Ti 
0.450.1:0.45 PtNH3 Re Cu/Ti 
0.1:0.10.8 PtNH3 Re Cu/Ti 
0.1:0.450.45 PtNH3 Mo Cu/C 
0.1O.8O.lPtNH3 Mo Cu/C 
0.45O.1O.45 lrNH4 Re Zn/C 
0.1O.1O.8 lrNH4 Re Zn/C 
0.8O.lO.llrNH4 Re Zn/C 
0.33 0.3 3 0.3 3 FeN03 Re h/Ti 
0.10.45:0.45 FeN03 Re In/Ti 
0.450. 10.45 FcN03 Re In/Ti 
0.450.45:0.1 FeN03 Re 6i/Ti 
0.10.10.8 FeN03 Re h/Ti 
0.1O.8:0.1FeNO3 Re h/Ti 
0.8O.l:0.1FeNO3Re h/Ti 
0.33:0.33:0.33 FeCitrate Re h/Ti 
0.45O.1O.45 FeCitrate Rc h/Ti 
0.450.450.1 FeCitrate Re h/Ti 
0.1:0.1:0.8 FeCitrate Re h/Ti 
0.1:0.8:0.1 FeCitrate Re h/Ti 
0.8O.1O.1 FeCitrate Re h/Ti 
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0.45:0.10.45 PtN03 Re Cu/TI 
0.t0.B:0.lFeNO3 Re In/Ti 
0.8:0.t0.11rNH4ReZn/C 
0.8:0.1«.IFeCitrate Re h/Ti 
0.45:0.45:0.1 PtN03 Re Cu/Ti 
0.33fl.33:0.33 PtN03 Re Cu/Ti 
0.45:O.4S:0.1FeCitrate Re h/Ti 
0.1:0.1:0.8 PtN03 Re Cu/Ti 
0.45:0.45:0.1 PtN03 Re In/Ti 
0.10.45:0.45 PtN03 Re Cu/Ti 
0.k0.8:0.1FeCitnite Re In/Tt 
0.33:0.33:0.33 FeN03 Re Jn/Tx 
0.8:0.k0.!FeNO3 Re k/Ti 
0.1-0.45:0.45 FeN03 Re to/Ti 
0.1:0.1:0.8 FeCitrate Re h/Ti 
0.45:0.1:0.45 FeN03 Re h/Ti 
0.45:0.45:0. lRhN03 Mo Cu/Ti 
0.45:0.1:0.45 RhN03 Mo Cu/Ti 
0.45:0.1:0.45 PtNH 3 Mo Cu/C 
0.33:0.33:0.33 RhN03 Mo Cu/Ti 
0.1:0.45:0.45 RhN03 Mo Cu/Ti 
0.10.1:0.8 RhN03 Mo Cu/Ti 
0.1:0.8:0.1 RhN03 Mo Cu/Ti 
0.33:0.33:0.33 RhNH4 Mo CuH"! 
0.1:0.45:0.45 RhNH4 Mo Cu/Ti 
0.45:0.1:0.45 RhNH4 Mo Cu/Ti 
0.45:0.45:0.1RhNH4 Mo Cu/Ti 
0.1;0.1;0.8 RhNH4 Mo Cu/Ti 
0. 1:0.8 :0.1RhNH4 Mo Cu/Ti 
0.8:0. W.lRhNH4 Mo Cu/Ti 
0.33:0.33:0.33 PtN03 Re h/Ti 
O.L-0.4S:0.4S PtN03 Re h/Ti 
0.45.0.1:0.45 PtN03 Re h/Ti 
0.10.1:0.8 PtN03 Re h/Ti 
0.1:0.8:0.1 PtN03 Re h/Ti 
0.8:0.1:0.1 PtN03 Re h/Ti 
0.1:0.8:0.1 PtNO 3 Re Cu/Ti 
0.8:0.1:0.1 PtN03 Mo Cu/C 
0.33:0.33:0.33 P tNH3 Re h/Ti 
0.k0.4S:0.4S PtNH3 Re h/Ti 
0.45:0.10.45 PtNH3 Re h/Ti 
0.45:0.45:0.1 PtNH3 Re h/Ti 
0.10.1:0.8 PtNH3 Re h/Ti 
0.10.8:0.1 PtNH3 Re h/Ti 
0.8:0.1:0. IP tNH3 Re h/Ti 
0.33:0.33:0.33 PtNH3 Re Cu/Ti 
O.L0.45:0.45 PtNH3 Re Cu/Ti 
0.45:0.1:0.45 PtNH3 Re Cu/Ti 
0.45:0.45 :0.1PtNH3 Re Cu/Ti 
0.1:0.1:0.8 PtNH3 Re Cu/Ti 
0.33:0.33:0.33 PtNH3 Mo Cu/C 
0.1-0.45:0.45 PtNH3 Mo Cu/C 
0.8:0.1:0.1 PtNH 3 Mo Cu/C 
0.1:0.10.8 IrNH4 Re Zn/C 
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J Re /Ti ^ 



0.5:0.5 PtN03 
0.9:0.lPtNO3Mo /C 
0.5:0.5 PtNH3 Rc/Ti ' 
0.9:0. lPtN03 Re /Ti ' 
O.W.9irC14Re/Ti ' 
0.9:0.1RhNO3 Re /Ti 
0.9:0.1 PtNH3 Mo /C 
0.5:0.5 RuCDRe/Ti 
0.90.1 PtNH3V/Ti 
0.9:0.lirCI4Re /Ti 
0.5:0.5 PtN03V/Ti 
0.5:0.5 RhN03 Re /Ti 
0.5:0.5 PtN03 Mo /C 
0.1:0.9 RhNH4 Re /Ti 
0.1:0.9 RuC 13 Re /Ti 
0.1:0.9 P tNH3 Re /Ti 
0.5O.5K:i4Re/Ti 
0.1:0.9 PtN03 Re /Ti 
0.1:0.9 RhN03 Re /Ti 
0.9:0.1 PtN03 V/Ti 
0.5:0.5 RuNO Re /Ti 
0.1:0.9 RuNO Re /Ti 
0.5:0.5 PtNH3 V/Ti 
0.9O.I RuNO Rc/Ti 
0.5:0.5 RhNH4 Re /Ti 
0.9:0.1RuCI3Re/Ti 
O.L-0.9RuC13Re/C 
0.5:0.5 RuNO Re /C 
0.1:0.9 RuNO Re /C 
0.5:0.5 PtNH3V/C 
0.5:0.5 RuCC Re /C 
0.9:0. lRhNH4 Re /Ti 
0.5:0.5 PtNH3 Mo /C 
0.9:0.1 RhNH4 Mo /C 
0.9O.lRhNO3Mo /C 
0.5:0.5 IrNH4 Re /Ti 
0.9:0. IP tNH3 Re /Ti 
0.9:0. lPtNH3 V/C 
0.9:0.1RuNORe /C 
0.5:0.5 RhNH4 Mo /C 
0.9:0. 1 RuC D Re /C 
0.5:0.5 RhN03 Mo /C 
0.1:0.9 RhN03 Mo /C 
0.1:0.9 RhNH4 Mo /C 
0.1:0.9 PtN03 V/Ti 
0.5K).5PtNO3 V/C 
0.1:0.9 PtN03 V/C 
0.9:0.1 PtN03 V/C 
0.1:0.9 PtN03 Mo/C 
0.1:0.9 PtNH3 V/Ti 
0.1:0.9 PtNH3 V/C 
0.1:0.9 PtNH3 Mo /C 
O.W.9frNH4 Re /Ti 
0.9K).lfrNH4Re/Ti 
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0.5<).5PtNH3Mo /C 
0.9:0.1 PtNH3 Mo /C 
0.5:0.5 PtN03 Mo /C 
0.5K).5PtNH3Rc/Ti 
0.5:0.5 PtN03 Re /Ti 
0.9:0. IRuNO Re /C 
0.9:0. lPtN03 V/C 
0.5:0.5 RuCD Re /C 
0.9:0. lRhN03 Re JTi 
O.tO.9 RuCD Re /C 
0.9:0.IPtNO3 Re fTi 
0.t0.9PtNH3Re/Ti 
0.9:0.1PtNH3 Re /Ti 
0.5:0.5 RuNO Re /C 
0.1:0.9 IrCW Re /Ti 
0.1:0.9 RuNO Re /C 
0.t0.9PtNO3 Re /Ti 
0.9:0.1RuCt3Re/C 
0.9:0.1 RhNH4 Re /Ti 
0.5:0.5 RhN03 Re /Ti 
0.1:0.9 RhN03 Re /Ti 
0.5:0.5 frC 14 Re /Ti 
0.5:0.5 frNH4Re /Ti 
0.9:0. lfrNH4 Re /Ti 
0.5^) .5 RhNH4 Re /Ti 
0.1:0.9 RhNH4 Re /Ti 
0. 1:0.9 frNH4 Re /Ti 
0.5:0.5 RuNO Re /Ti 
0.1:0.9 RuNO Re /Ti 
0.9:0.1 RuNO Re /Ti 
0.5:0.5 RuCD Re /Ti 
0.1:0.9 RuCD Re /Ti 
0.9«.lRuCDRe /Ti 
0.5:0.5 RhN03 Mo /C 
0.L0.9RhNO3Mo/C 
0.9:0.1RhNO3 Mo /C 
0.S«.5 RhNH4 Mo /C 
0.1:0.9 RhNH4 Mo /C 
0.9.-0.1RhNH4Mo /C 
0.5:0,5 PtN03 V/Ti 
0.1:0.9 PtN03 V/Ti 
0.9:0.1 PtN03 V/Ti 
0.5^).5PtNO3 V/C 
0.W.9PtNO3 V/C 
0.1:0.9 PtN03 Mo /C 
0.9:0.1PtNO3Mo /C 
0.5:0.5 PtNH3 V/Ti 
0.1:0.9 PtNH3 V/Ti 
0.9:0.1 PtNH3 V/Ti 
0.5:0.5 PtNH3 V/C 
0.W.9PtNH3 V/C 
0.9:0.1 PtNH3 V/C 
0.1:0.9 PtNH3 Mo /C 
0.9:0.1 IrCW Re /Ti 
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0.5:0.5 PtN03 Re/Ti 



0.5 Pt/Ti + 0.5 Re/C 
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